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Introduction
According to Kattel et al. (2013) scholarly efforts to delineate and conceptualize public sector innovation can be attributed to three main periods: 1) Schumpeterian period: innovations and public sector are related to a larger theory of how evolutionary change takes place in societies, mainly associated with Schumpeter (1912&1939) ; 2) organizational theory period: innovations in the public sector are similar to innovations in private companies, mostly associated with early organizational theory and with Wilson (1989) ; 3) autochthonous theory period is the most recent trend to disassociate public and private sector innovations. This current literature dealing with public sector innovation tries to move away both from private sector Schumpeterian approaches and from organizational level changes towards innovation genuinely attributable to public sector and towards discussing innovations Orviska, J.: Public Sector Innovation Support by European States: Its Characteristics and Impact on Firm. 20 in public services and governance (Hartley 2005; Moore and Hartley 2008 ; also Verhoest et al 2006; Pollitt 2011 ). However, we feel that the need for linking together public sector and private sector innovations is still current and deserves more attention. There has been some work done on innovation in the public sector and its impact on the private sector (e.g. Albury, 2005; North, Smallbone and Vickers, 2001; Windrum and Koch, 2008) . However, it has been argued that in reality there is a dearth of research and much we do not know (Bloch and Bugge, 2013) , in particular with respect to the role of the user of public sector innovation. The problems of public sector change and innovation are particularly important in a period of financial turmoil which has followed the 2008 crisis and has seen governments attempting to cut back on spending and to a large degree the services they offer (Bason, 2010) . This change in itself is often a spur to innovation, but coincidentally perhaps it comes at a time when developments in IT are providing a potential revolution in many aspects of government services (Heeks, 1999) . In this paper we build on the above in analysing the impact of public sector innovation on private sector firms. More generally we are also concerned with the impact the public sector has on private sector innovation. Perhaps the most important issue is whether public sector innovation, or lack of it, impacts upon private sector firms. But we will also concern the extent perceptions of innovation across jurisdictions and also the characteristics of firms, which benefit from public sector innovation. There is a particular focus on the role of the Internet. In doing this we make use of Eurobarometer data on firms and their attitudes to public sector innovation. The paper proceeds as follows; in the next section the data are presented. In the penultimate section we present the results of our analysis and finally we conclude the paper.
Data and methodology
The survey was carried out between the 16th of February and the 7th of March 2012. It was a part of the Flash Eurobarometer series, Flash Eurobarometer 343 to be specific, and was carried out for the EUROPEAN COMMISSION, Directorate-General for Enterprise and Industry. It covers businesses employing 1 or more persons in the manufacturing, retail, services and industry sectors within the European Union. The survey covered all the countries of the EU and in addition, several other European countries. Whenever a company was eligible, the selected respondent had to be a general manager, a financial director or a significant owner. All interviews were hold by using the TNS e-Call centre. The sample was selected from an international business database, with some additional sample from local sources in countries where necessary. Quotas were applied on both company size (using three different ranges: 1-9 employees, 10-49 employees, 50 employees or more) and sectors (retail, services, manufacturing and industry).
The variables we will be analysing are summarised in each Table containing the regression results and the independent variables are defined in an appendix. The average response and the standard deviation of that response to a question: `whether they perceived public services as having improved in the previous three years` is shown in the first two columns of Table 1 . The potential responses were (i) no, deteriorated, (ii) stayed the same and (iii) yes improved. These were coded 1 to 3 respectively. Hence we can see that in Belgium and Denmark the average response laid above 2 indicated a balance of those who saw improvement. Those in Greece, however, perceived deterioration on average as did other those in countries with deep financial problems such as Italy and Spain. In general most countries saw some improvement, but not so for many of the countries of Central and Eastern Europe including Slovakia and the Czech Republic. The final two columns relate to a question on whether the respondent thought that overall the public services were doing a good job in creating the right conditions for their company to innovate. Responses ranged from strongly disagree to strongly agree, coded 1 to 4 respectively. Hence a value of 2.5 roughly approximated to a neutral response. The responses overall were hardly enthusiastic, although firms in several countries, particularly those on the Baltic were more so than others. But again countries with severe public sector financial problems and also several Central and East European countries, including Slovakia and the Czech Republic had particularly unfavourable views. 
Regression results and their discussion
In the first set of regressions (Table 2) we examine the responses to a question, which asked: based on the experience of your company, which level of government is the most innovative. The potential responses were (i) municipal/local, (ii) regional/ sub-national, (iii) national and (iv) EU. Because only one response was possible that mutually excluded others, the regression technique of multinomial logit was used. This estimates equations for three out of the four possible responses, with the fourth being derived by default. The results would appear to reflect the various firms' degree of contact with the various authorities, rather than their degree of innovativeness, which suggests that people should be careful in interpreting the raw data. For example, firms with a high proportion of their sales for the domestic market tend to favour local municipal government as being most innovative and, by default, the EU as least innovative. Of course the reverse also applies for firms with large export markets. Large firms tend to favour national governments as being the most innovative compared to the alternatives. There are also significant differences, as one might expect, among countries with particularly financially troubled economies tending to see the EU as the most innovative, but the Baltic countries, e.g., seeing national governments as the most innovative. Firms in almost no country tended to see local or regional government as the most innovative. 
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Notes: Estimated by multinomial logit. The dependent variable relates to the perceived level of government, which is the most innovative. The responses relate to (i) municipal/local, (ii) regional/sub-national, (iii) national and (iv) European Union. **/* denotes significance at the 1 % / 5 % levels of significance.
In Tables 3 and 3a we examine the impact of the public sector on private sector growth and innovation. The first two columns relate to growth. In the first we find that firms, which have perceived public sector services as having improved, have experienced greater growth. This is significant at the 1 % level of significance. We assume that such perceptions are based on reality and hence conclude that improvements in public sector innovation stimulate private sector growth. In terms of the control variables, we note that young firms grow more rapidly than older ones. This was not unexpected. More surprising perhaps is that large firms grow more rapidly also. This is likely to be a subject to reverse causality, with firms who have grown more rapidly tending to be larger. Finally firms in the manufacturing sector grew rapidly in this time period. The second half of the table also shows significant differences among countries. In the next equation we analyse which aspects of public sector improvement have had most effect on private sector growth. There were five possibilities relating to the introduction of (i) the possibility of filling in government forms over the Internet, (ii) the reduction in time and effort needed to fill in forms, (iii) access to information on government services over the Internet, (iv) a reduction in the time required for permits or licenses, (v) a faster response time for government services and (vi) a reduction in financial costs to the country. The significant factors from the above were (i) and (v). The final two columns relate to whether the firm had introduced any innovations since January 2009. Once again firms, which have perceived public sector services as having improved, were more likely to have innovated. But this time as shown in the final column, the factors, which were particularly important in facilitating this, were (iii) access to information on government services over the Internet and (vi) a reduction in financial costs to the company. With respect to the control variables, larger firms are more likely to innovate, as they tend to focus on export markets, rather than the domestic market. Of the different sectors, the manufacturing one was most likely to see innovation. There are substantial differences among countries, with Greece again faring poorly but not Spain. This time firms in Slovakia and the Czech Republic also did well. remained approximately the same, 4 if it grew by 5 % -25 % and 5 if it grew by more than 25 %. The third and fourth columns were estimated by binomial probit. The dependent variable related to whether the company had introduced any innovations since January 2009, and if so was coded 1. **/* denotes significance at the 1 % / 5 % levels of significance.
The final set of regressions is shown in Tables 4 and 4a . The first three relate to what firms use public sector services for. We are interested in the different characteristics of firms that use different services. This knowledge is necessary if the public sector is to target and deliver its services efficiently. We add a new variable to the regressions, namely the proportion of the workforce, which went to university. We did not use this in, e.g. the innovation equations due to concerns over endogeneity, i.e. firms, which innovate are more likely to need highly qualified workers. Interestingly those with a high quality workforce tend to make more use of training services, as do larger firms. In terms of sector, retail makes least use of training, followed by the service sector. This may well reflect the skill needs of those sectors, but equally should give training agencies pause for thought on whether they could tailor their services better to the needs of the retail and service sectors. Source: Authors` calculations from Eurobarometer. Notes: All the regressions were estimated by ordered probit. The first three columns relate to whether the firm had since January 2000 used public services for (i) training programs, (ii) health and safety issues and (iii) conformity certification for new products. All were coded 1 if the response was 'no', 2 if they had used them less than 5 times and 3 if they had used them 5 times or more. The dependent variable in the final column related to whether the public education and training system had equipped their staff with the knowledge and skills to innovate. It was coded 1 if they strongly disagreed that it had to 4 if they strongly agreed that it had. **/* denotes significance at the 1 % / 5 % levels of significance. PS denotes public sector.
Once more there are significant differences among countries and, other things being equal; there is a tendency for the richer countries to use them more. Slovakia once more tends to make less use of such services than others, as do Poland and Hungary, but not the Czech Republic. The third column relates to product certification and is linked to innovation. Larger firms, and those with a skilled workforce, tend to use such services more than other firms, as do those with an export focus. Indeed such certification may well be a prerequisite to gaining access to export markets, which is again something public sector providers need to be Notes: All the regressions were estimated by ordered probit. The first three columns relate to whether the firm had since January 2000 used public services for (i) training programs, (ii) health and safety issues and (iii) conformity certification for new products. All were coded 1 if the response was 'no', 2 if they had used them less than 5 times and 3 if they had used them 5 times or more. The dependent variable in the final column related to whether the public education and training system had equipped their staff with the knowledge and skills to innovate. It was coded 1 if they strongly disagreed that it had to 4 if they strongly agreed that it had. **/* denotes significance at the 1 % / 5 % levels of significance. PS denotes public sector.
Conclusion
We have established that firms benefit from public sector innovation. The factors, which impact on growth, include improvements due to Internet form filling and the reduction in the government's response time with respect to government services. The factors that impact on firm innovation, which may be tomorrow's growth, include the access to information on government services and also factors, which reduce costs. Critical in this is the role of the Internet in facilitating improvements in government services. This indicates that the need for governments is to be at the forefront in introducing changes linked to the Internet, which benefit firms. Of course, in reality it is only firms that can innovate in the private sector, but governments still can make things easier -or harder -for them to do so. The first set of results relating to where firms thought public sector innovation was greatest do provide information on relative degrees of public sector innovation, but the results are consistent with the conclusion that firms answer this based on their own experiences and that firms focused on the domestic market tend to know most about local and regional governance and larger firms know more about national, rather than local government. This thus provides a lesson against the uncritical interpretation of data to judge, in this case, different degrees of innovation. The final set of results, also provide information the characteristics of firms making use of public services and their satisfaction with those services. One interpretation of these results is that smaller firms with a relatively uneducated workforce are less satisfied with, and not making as much use of, public services as other firms. This raises the question as to whether the public sector could do more to reach these firms? Throughout the analysis there have been systematic differences among countries. Often these take the form of certain countries, often those at the heart of the financial crisis, but also many in Central and Eastern Europe, lagging behind other countries in the extent to which they grow, innovate and make use of public services. In particular differences in, e.g. the final column of Table 4 relating to whether the public sector supports training are likely to capture actual differences in such provision among countries. In this respect Greece, Italy, Bulgaria and also Norway must do better. Norway of course has huge resources from oil and their sovereign wealth fund. But Greece and Italy in particular are in a parlous position and if these countries are to recover they must make the best use of the resources they have.
